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NARRATIVE ACCUUNT OF ACIIVITINWS JUAING PERLOU .

The period can be characterized as one of straightforward.Trai-
sition from the state of no telescope and no image orihicon electronic
equipment on the Corralitos site on June 1 to a fully operative, debugzze
system at the close of the period. The full program of continuous obser
vation of the moon visually through color filters and by awciiary proto-
graphy went into effect October 27. Although color filters nad besen used
earlier than this date, the rotaﬁing filter wheel with both color anc
neubral-density filters gave us for the first time the opportunity of oo-
serving the moon in two colors sequentially in one-second aiternaticrs.
For all practical purposes, thus, the program did not get off the ground
until November 1965; but it is now fully operational and no changes o
the basic program of observation is contemplated although signiiicant re-
iinements are being considered (see recommendations). ie state with con-
fidence that during the period November 1 - 30, 1965, no changes within
the detection capabilities of the Corralitos instrumentation occurre
while the moon was above the horizon in Las Cruces during clear nighitiis
0urs.

The moon has been, and continues to be, observed coniinucusly Jrcm

the time it is 7° above the horizon to when it is within a few degrees oi
the western horizon, whenever this occurs during the hours oi darkmess &anc
weather permitting. Although no color changes have as yel been noted by
any of the four experienced observers, control observations oI tae bands of
Jupiter have shown that the system is capable of detecting relatively
minor color changes, as demonstrated by the blinking effect of Jupiterr’s

bands when viewed alternately through the two filters of the rotating wisel.



‘the location of The observatory nas proved most exce.leiit, the wind
being generally less than at the originally comtemplated site, at Urgen
xmountain, where Northwestern University has a smalier image orthicon instel-
lation. ‘The virtual absence of all lights along the horizon gives a photo-
metric sky not surpassed by any other location in the United States known %o
the writers. Coupled with the excellent transparency is the general zood
guality of the seeing which allows one to approach the theoreticzl resolutzon
of the telescope.

The problem of communications is paramount. Should 2 change on the
lunar surface be noted,vwe are still not in a position to notify with any
certainty other observers in the country. oven notifying rlagstaff is prob-
lematical, since there are no direct telephone connections to the observers
in rlagstaff. At the close of the period we investigated the feasibility
of tying in with the amateur radio network, Astro-Net whose center is in
Los Angeles. We have since been officially registered with the Astro-iet,
but there is no local radio amateur outlet in Las Cruces. Ve now contampiats
nightly monitoring of the Astro-Net by suitable receiver and are exploring
the possibility of active participation in the net by instaliing a radio

transmitter at Corralitos.

PRSENT OBSEAVATIONAL TECHNIQUZS

buring the period many approaches to the patrol or the lunar surface
were tried. ‘oward the end of the period, however, the following observa-
tional technique was adopted as standard and will be so continued in th
interest of consistency until such time as a major technological improverent

warrants.



The basic instrument is a twenty-four inch Cassegrain railector to
wnich is attached an image orthicon camera having a rotating color- filter
wheel mounted immediately in front of the orthicon cathode. <The telescore
was manufactured by Ferson Uptical Co. and is housed in a 16! by 20! cerent
block building supporting a 16' Ash dome. ‘''he electronic irain was designed
and built at the Dearborn Ubservatory in kvanston and installed by &r. Wii-
laim Powers in late June and July, 1965. 1t incorporates many unicue Zea-
tures not found in commercially available 1V chains (see appencix ror Iu.l
technical description). ‘The rotating color filter wheel was ratricated and
installed by Mr. Justus Lunlap, Chief Ubserver at Corralitos Cbssrvatory

The observational program is being handled by a team oI iour coser-—
vers under the supervision of the chief observer. If the observers zre cesi
nated as 4, B, C, and D, assigments on successive nights are schedulec in
the following sequence: AC, AD, BC, & BD, A and B being the senior obsecrvers.

‘‘he pair of observers spell each other in alternate periods of if-
teen or twenty minutes, depending largely on the time it takes that particular
ovserver to complete one full cycle of lunar observation. ‘the iield or view
of the visual monitor is 6 by 6 minutes of arc. <The monitor is iiselr 9 by

9 inches. A 600-line scan range is used; thus one line pair corresponds to

-

slightly more than 5 second of arc. The observer is seated 2 T0 3 feet in
front of the monitor and systemmatically trains on successive poritions of

the screen, allowing several alternations of red and blue tilters for cach
feature. The entire surface of the visible moon is surveyed, but it is a
practice to center each successive 6 by 6 minute area on features most likely

to show changes, e.g. Aristarchus. The observer staris the examination of

each new area irom the central feature, working out in a "square spira.i %o

the perimeter of the field and using a reasonable amount of overlap. 4&s



has been mentioned in previous reports, means for instantaneous photozrsvhsy
3 & o Py

are at handa should lunar surface changes be suspected. Control ghotograpas
are taken periodically for record purposes and to keep the observers =n
practice for a lunar event. Same 4LOO pictures have been taien during the
report period.

Observers have reported relatively low incidence of eye fatigue sirce
every attampt is made to compensate, by means of neutral density filters, Zor
the difference in sensitivity of the image orthicon cathode to the red and
olue portions of the spectrum. It is gratifying to know thet the FTatizue
is not as great as was originally expecied, it being not much more than encourn—
tered in ordinary IV viewing. Undoubtedly the fact that the observer is _o-
cated several feet away fram the monitor screen and does not have 0 look
through an eye-piece contributes greatly to this. The fact that the obser-
vers can be casually dressed and comfortably seated in a warm rocm like-

wise is a contributing factor.

PR SONNEL

“he Corralitor Observatory is in charge of Mr. Justus Junlap who is
fully responsible for its operation and for the execution of all aspectis of
the program. During the period he has had under his supervision the follow-—
ing observers: 1wo undergraduate astronomy students, mr. William Schierer
(Northwestern) and hr. Robert Shanklin (CUhio Wesleyan), were on the job
during the summer months. Although employed as observers, most of their tinme
was spent in assisting in the installation of equipment, in "debugging®,

and later in observations utilizing a manual filter control. 1n July ir

Randall Cooper and Mr. William Ohlhausen were assigned to the Corraliios



observatory roster from the Organ lMountain Station. Ab the end of iLurus:
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two permanent observers were employed to replace the swmer assisients: .7,
Hervert Hartman and Mr. James Gallivan, both graduate siudents 2t New rex-
ico State University.

1t was most fortunate that the two Organ kountain observers could be
phased into the program. Uuring the light of the moon when the 12-inch
Urgan Mountain telescope, then regularly used for star cluster work, as weil
as ior probe detection, was hampered by moonlight, these observers used tha:
time to rfamiliarize themselves with lunar features and with the NASA Lunar
survey program needs. 1t should be pointed out here, however, that one o
the four observers is not being paid from the project budget. Only becauze
o1 the observing assigmment schedulie béing tollowed at Corralitos and because

of the relatively light load at Urgan Mountain, have we been able to pool

the observers from both installations. As the research activiiv at (rzan
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sountain increases it will most likely be necessary to add a rourth
slot to the lunar patrol project budget.

1he present observers appear to be very well suited to the prograx:
and no rapid turnover seems likely. This had been a definite fear dursn-
the planning stages of this program, since it is obvious that the prozrax
demands many long hours of activity during which nothinz happens. ‘his
calls for a specific type of temperament in the observer; he must remain zlert

and maintain interest despite long periods of routine observation.

HeATHER & OBSERVING OONDITIONS

1he weather followed the generally expected pattern during thais period.
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The rainy season in New Mexico is, in general, July and August. However,
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curing the entire report period the custom was followed of heving observers
on duty regardless of the weather so that any breaks couid be ix:egluve;y
utilized. This is especially important since the Ubservatory is séme 21
miles {rom town and if observers were to be in attendance only when the weo-
ther was assuredly clear, much usable sky would be lost. [furthermore, b7
having the observers in constant attendance, even mediocre skies are uiilized
since even lizht uniform haze cover permits this type of observation where-
as it would close down photometric observatious.

The best weather generally occurs in the fall, and the pasi year was
no exception. uuring September and October the weather was generally excel-
lent and observation was on a continuous basis even though the present ro-

&

tating filter wheel had not yet been installed.
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J3DICATTON & VISITORS

The Corralitos Observatory was formally dedicated on uctober 12, 1965,
Speakers in addition to the principal investigator and the chie? observer
included Simeon HE. Leland (Dean of the College of Arts ana Sciences at ..ozii-
western), Dr. William Z. Brunk (Head of Planetary astr nony, Lanar and 2oanst-
ary Programs, NASA), and a representative of the Hon. Jack Campbell (Cover—
nor of New Mexico). Guests included the NMSU Observatory staff, 3mithsonian
Satellite lracking Station staif, and local dignitaries. In aadition,
throughout the report period Corralitos Ubservatory was visited by many
interested persons from NASA and other government agencies, ana Irom other

scientific institutions and industrial firms engaged in imeze orthicon

research.

ZLiiS AND RICOMMINDATIONS

ihe basic plan of observation will be continued during the next re-
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port period. A new filter wheel is planned, incorporating many Separat
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filters which can be used in conjunction with the present rotating color
wheel, 7The auxiliary wheel will have ten positions:

1. opaque

2. clear

3,4 cross/polarization filters

5,6,7,8. mneutral density fillers to caompensate for increase
level with advancing phase oi the moon
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9,10. special purpose Ifilters

ihe present color tilter wheel has a 2-second cycle during which ixs
blue and red filters are in position for 0.5 second, respectively. iTle
bright period of nearly 1 second separates each riifer cycle. 3sizce an
image orthicon target requires a rinite time to allow the target to e
erased, very rapid alternations of the blue and red Iilters are impossit.e.
although the present tfilter rates seem entirely adequate, iU 1s Jossiocle
that a more rapid variation might have same advantages. Accordinzly, we
aave been exploring other approaches. Une is To feed the red and dblue Til-
“er output into two identical nondestructive sitorage tubes which, by oz~

inz into two identical monitors, would then allow through a spilt ceam

She

technigue the familiar blink microscope method to be applied. 'tnis woula
have the additional advantage that any secondary differences in ithe general
light level between the red and blue iilters could be compensated for in
the viewing monitors. Such exact matching woula prove valuable in compen—~
sating for the variable atmospheric transmissions, particularly as the =

nears the horizon. At such times the red image grows diiTerentiaily sironger

with respect to the blue image and could lead to falise reports o color

changes, especially if a new and inexperienced observer were on duly. .Ic
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use of the two storage tubes would allow the red and blue inages to te Ire-
guently adjusted for exact balance. *

Another manner in which this same objective coula be accompliisiec
would be to have two identical image orthicon trains, each being red re-
spectively by light fram a beam splitter irom the primery optical train.

Eecause many changes on the moon might be more easily deteciatle in

},J

“he infrared than the visual, it 1s recommended thav explorziions be alilowec
into the use of an SiC vidicon system with an inrrared emissive surface.

Such a system would be much less costly to operate than were ons to use an
inirared imsge orthicon system. rurther, because of its essential simpli-

city it could be mounted on the same telescope drive systen.




